Introduction: Few studies have evaluated the utilisation of emergency gynaecological services, although lower abdominal pain (LAP) is one of the most common symptoms prompting emergency presentation. Although such pain may be caused by potentially life-threatening gynaecological diseases, very often no clinical cause is found. The aim of this study was to describe the characteristics of emergency presentations in order to enable quicker identification of real emergencies in routine clinical practice. Materials and Methods: Standardised, so-called first aid cards of 1066 consecutive patients with LAP presenting acutely to one emergency unit were analysed in this retrospective, cross-sectional study. Results: Over one third of cases did not constitute actual medical emergencies on objective criteria, with investigations yielding "no pathological findings". Parameters were identified that more often lead to hospital admission, e.g. palpation of a mass/resistance or at least one pathological ultrasound finding. In addition, it was found that symptoms of longer duration (average 8 days), and not only acute LAP, were also often experienced by patients as emergencies. Conclusion: A diagnosis of "no pathological findings", which was common in our study, suggests a subjective experience of an emergency from the patientʼs point of view, although the possibility of unrecognised pathology has to be borne in mind. Apart from functional disorders, the origins of symptoms may include psychosomatic causes and psychosocial problems, which cannot be further defined in the emergency care setting. Also, the phenomenon of increased utilisation of emergency services parallel to the assumed opening hours of routine outpatient care facilities must be seen in a critical light. Only few studies have investigated the utilisation of emergency gynaecological services. The number of patients of both sexes treated in emergency units annually in Germany is estimated at between 12 and 16 million, although an exact number has not been recorded [4, 8] . Lower abdominal pain (LAP) is one of the most common symptoms prompting women to present to an emergency unit. Causes of such acute abdominal pain include potentially life-threatening gynaecological diseases such as extrauterine pregnancy, adnexal torsion or tuboovarian abscess. However, very often no clinical or paraclinical correlate for the pain is found. In the literature the term non-specific abdominal pain (NSAP) is often used [10] . The prevalence of NSAP in the emergency unit is quoted between 21 and 34 % for both men and women, and for patients younger than 50 years of age it is as high as 40%, making this one of the most common diagnoses overall among patients with abdominal pain [14, 21] . After exclusion of specific causes of abdominal pain a conservative, expectant management approach or an elective diagnostic laparoscopy may be considered. In a study by Morino et al. [24] it was shown that only 55% of emergency unit patients with abdominal pain and no pathological findings, who initially underwent close observation, subsequently required operative treatment. Chronic lower abdominal pain without pathological findings can be regarded as psychosomatic. Affected patients have more psychopathology than the normal population with e.g. depression and anxiety disorders occurring more commonly [3, 22] . This study analysed the utilisation of emergency gynaecological services by women with LAP. Particular attention was given to the examination findings of hospital admissions in whom no pathology explaining their symptoms was found. Through defining these characteristics we aimed to enable quicker identification of this group of patients in routine clinical practice. The research questions were formulated as follows: 
Zusammenfassung

Analysed variables
Clinical history of gynaecological pain and details of other pain were captured, as were results of the clinical examination and ultrasound investigation, and further parameters including results of pregnancy tests, body temperature, haemoglobin level, leukocyte count, serum CRP and βHCG levels, and urine examination. Diagnoses were taken from the first aid card. The admission/discharge procedure was also recorded, i.e. whether patients were admitted to the gynaecology department, received further treatment within a different speciality department, or could be discharged home immediately after presentation in the emergency unit. Therapeutic measures carried out in the emergency unit, recommendations, prescribed discharge medications and the absence of treatment measures were all documented.
Inclusion and exclusion criteria
The variables listed above were analysed in two subgroups: 1. Patients who were admitted to the gynaecology department; 2. Patients with no apparent cause for their LAP. Inclusion criteria were: a documented diagnosis of LAP on the first aid card. In addition the first aid card had to contain documentation of at least the history, examination findings and treatment plan by a doctor. Exclusion criteria were: intrauterine pregnancy confirmed on ultrasound; abortion following intrauterine pregnancy; LAP associated with a current bleeding disorder; current treatment for a gynaecological tumour; and LAP in the context of trauma.
Statistical analysis
In the descriptive analysis of continuous variables incidence, minimum, maximum, mean and median values were calculated. Associations between the variables history, examination findings and treatment were analysed. Dependence between variables was analysed using Pearsonʼs χ 2 test. Odds ratios with 95 % confidence intervals were calculated for selected variables. Statistical significance was assumed at an error probability of p < 0.05. Analysis of data was performed using IBM ® SPSS ® Statistics, version 18 to 20.
Results
!
After consideration of the inclusion and exclusion criteria, a total of 1174 first aid cards (treated cases) were included in the study. This constituted 26.4 % of all gynaecology patients attending the emergency unit within the study period. 86 patients presented more than once, meaning that 1066 individual patients presented to the emergency unit during the study period, of whom 980 (91.9 %) presented once, the rest presenting up to a maximum of six times. 169 patients (14.4%) were younger than 20 years old, 791 patients (67.4%) were between 20 and 39 years of age, and 214 patients (18.2%) were over 40 years of age.
Time of emergency unit attendance
The number of patients presenting did not differ significantly on different days of the week (p = 0.68). Most patient contacts oc-rüber hinaus stellt die hohe Inanspruchnahme der Notaufnahme parallel zu angenommenen Öffnungszeiten regulärer ambulanter Versorgungsstrukturen ein Phänomen dar, das kritisch betrachtet werden sollte.
curred during the day. It was clearly shown (p < 0.001) that emergency unit visits were not evenly distributed over the 24 hour period, but rather that more patients presented parallel to the assumed opening hours of gynaecology practices (08:00-18:00) (l " Fig. 1 a and b) . Analysis of the annual distribution of presentation showed that significantly more patients presented in summer ( Fig. 1 a and were managed further in a different speciality department. An analysis of the correlation between gynaecological hospital admission and the parameters "transport to hospital" and "pain history" showed that patients who were brought to hospital by "acute transport" (patient transport, ambulance or fire brigade) were admitted 2.2 times more often. A significant association was also found with severe pain (OR 2.6; 1.1-6.3) but not with stated duration of pain (l " Table 2 ). l " Tables 3 and 4 show examination findings that were associated with significantly higher rates of hospital admission. Admission was most common with abdominal tenderness, tender internal pelvic organs, cervical excitation tenderness, abdominal guarding or a palpable mass/resistance. Pathological examination findings of the vagina and vulva, pathological vaginal discharge and pathological findings on rectal examination had no effect on hospital admission rate (l " Table 4 ), likewise the results of urine examination (p = 0.3).
Subgroup of patients with LAP and no pathological findings
In 418 patients (35.6 %) no gynaecological or other cause of their symptoms was found. Time of presentation (p = 0.1), age distribution (p = 0.26) and duration of pain (p = 0.32) did not differ from the overall study population. Mean duration of pain in this subgroup of patients was 9.9 days, SD 42.3. A causative diagnosis was found significantly more often in patients reporting severe LAP compared to those without severe pain (77.9 vs. 56.41 %; p = 0.016).
Reported duration of pain did not influence the finding of a gynaecological diagnosis, which for acute LAP (< 48 h) was independent of whether pain had been present for less than 12 hours, less than 24 hours or less than 48 hours. No gynaecological diagnosis responsible for symptoms was found in 41.7 % of patients with pain duration of more than 8 weeks, while for patients with a shorter duration of pain the figure was 37.7 %, (p = 0.54). A cause of symptoms was found significantly more often in patients with pathological micturition than in those without (p < 0.001). There was no association between presumed cause of pain and reported nausea and/or vomiting (OR Table 5 shows the measures taken or recommendations made for the 418 patients in whom no cause of the symptoms was found.
Discussion
!
Approximately a quarter of patients attending the emergency unit reported lower abdominal pain as their reason for presentation. In other studies 4.5 to 6 % of emergency unit patients re- ported abdominal pain [14, 30] and in one study it was the main symptom in 4 to 8% of hospital admissions [15] .
In the current study population patients between 20 and 39 years of age had a disproportionately high rate of emergency unit attendance. A possible explanation for this is that diseases associated with LAP, e.g. genitourinary infections, more commonly affect younger women [6] . The majority of patients only made use of the emergency unit once during the study period, with repeat presentations accounting for approx. 8% of visits. Gilling-Smith et al. found a similar proportion of repeat presentations for patients with LAP [12] . Approximately 42 % of patients in our study presented within the presumed normal opening hours (08:00-18.00) of practice gynaecologists. This rate was higher in other studies [7, 23] . In contrast, the daily and weekly profiles of patient contacts in our study correspond to those of a study from the Erlangen University Hospital [9] . In 2012 there was an average of 15.9 gynaecologists per 100 000 Berlin residents. On a regional level this is a comparatively high concentration of gynaecologists, e.g. the concentration in Brandenburg is relatively low at 10.3/100 000. The gynaecologist concentration in Berlin compares with the average distribution in urban centres, whereas in rural and surrounding areas the figures for 2012 were 9 to 10/100 000 residents [19] . Borde et al. [5] postulated that the threshold for utilising clinical emergency services was lower than that for attending general and specialist practices. This was thought to be the case particularly in patients with an immigrant background, since these patients confront access barriers to routine health care services and are more familiar with hospital institutions.
We were able to demonstrate that significantly more patients attended the emergency unit in the summer months of June, July and August than during other seasons. Bianchi-Demicheli et al. [2] showed positive correlation between the incidence of LAP and ambient temperature. Patients with abdominal pain of unknown cause presented around 2.3 times more often on warm days. The possible reason for this was thought to be the weatherʼs sensitising effect on the occurrence and perception of pain, whereby e.g. changes to the expansion and contraction of tissues, changes to the balance/equilibrium of neurotransmitters, but al- so subjective aspects could influence pain perception [2] . Clothing and the frequency of sexual intercourse could also possibly play a role. Severe or very severe pain and pain existing for less than 24 to 48 hours were clinical details indicating appropriate utilisation of the emergency unit, i.e. fulfilling the actual role of emergency services. Other studies have mostly shown a much higher proportion of patients with severe pain [26] or pain present for less than 24 hours [5, 7, 12, 28] . Over half the patients in our study presented with symptoms of over 48 hours duration, and as such can be classified as "non acute". A regular gynaecology appointment would have been possible for these patients. LAP of at least 3 months duration is defined as chronic, though some authors use a definition of at least 6 months (www.iasppain.org). In the current study 2 % of patients had had pain for over 3 months. This is much lower than in other prevalence studies in the outpatient setting [17, 33] . This study also showed a trend towards more laboratory investigations in patients without pathological clinical findings, most probably to exclude other acute causes of pain that would have required treatment. The most common statement by the attending doctor was that no apparent gynaecological or other cause for the symptoms could be found. Other common diagnoses were ovarian cysts and inflammatory conditions of the genitourinary tracts. When compared to other studies, here our findings were contradictory: estimates of pelvic inflammatory disease were lower in some cases [18] and higher in others [6] . The proportion of non-inflammatory ovarian and tubal disorders in our study was higher than in studies by Asch et al. [1] , Curtis et al. [6] and Jearwattanakanok et al. [18] . Pokharel et al. [29] showed a similar proportion of ovarian cysts with or without complications such as torsion. Kurt et al. [20] found a much higher proportion of non-inflammatory ovarian and tubal disorders. A possible reason for this discrepancy is the drainage area population (university hospital), with a tendency towards sicker patients. This is particularly the case when various levels of care are concurrently available at one facility or are easily accessible in a particular area [32] , which was the case for our study setting. In our study hospital admission was more common (20 % overall) for diseases that constitute typical gynaecological emergencies as well as in the presence of a mass/tumour and for inflammatory disorders requiring late operative intervention or intravenous antibiotic treatment. Other study groups have had similar findings with 20 to 34 % of abdominal pain patients requiring hospital admission [12, 14, 28] . Severity and duration of pain were not associated with hospital admission in these studies.
In around one third of our patients there were no clinical/pathological findings explaining their symptoms. A review of the published literature reveals similar data on the incidence of non-specific abdominal pain. Stated percentages of NSAP among emergency unit patients lie between 25 and 44 % [11, 13, 14, 20, 30, 34] . Only one Greek study found lower rates of 8 to 16 % in patients of both sexes [28] . In a study by Nimnuan et al. [25] 52 % of included patients of both sexes were found to have "medically unexplained" symptoms with the highest prevalence (66 %) among gynaecology patients. Non-specific, functional and somatoform physical symptoms are thought to occur in 4-10 % of the general population and around 20 % of general practice patients. They are reported 1.5 to 3 times more often by women than men, independent of age. The most common manifestations are pain in various locations, organ dysfunction, fatigue and exhaustion [16, 27, 31] .
Limitations
1. Study design: retrospective data analysis.
2. Data quality: The documentation on the first aid cards was not according to strict stipulations. To some extent a marked qualitative and quantitive variation in documentation was found; an information bias was created through imprecise and incomplete recording of history, investigations and treatment. However comparability of data was achieved through uniform coding of documented information as variables. 3. Scientific quality of documentation: The first aid card is a tool for routine documentation and was not primarily conceptualised for scientific research. Comprehensive and precise documentation of medical care, as desirable for research purposes, is for various reasons mostly not possible within the framework of the emergency doctorʼs duties. 4. The examining doctors were specialist trainees from all stages of training, thus it can be assumed that clinical examination and diagnosis were of very variable quality. 5. Patients were not followed up with respect to the correctness of their clinical diagnoses, i.e. whether the presumed diagnosis was confirmed or not, nor whether the recommended treatment was carried out.
Conclusions
It is the duty of emergency unit doctors to differentiate apparent emergencies from actual emergencies using a combination of clinical assessment/examination and targeted investigations. In over a third of cases in our study a medical emergency could not be objectively confirmed, on the contrary the clinical examination and investigations in these cases showed "no pathological findings". These were subjective emergencies, seen as such from the patientʼs perspective, though it must be taken into consideration that there may have been some undiagnosed pathology. These symptoms may have their basis in functional disorders or psychosomatic/psychosocial problems, which ultimately can not be better elucidated in the acute, medically oriented emergency setting; in discussion with the patient it may be possible to make recommendations for further psychosomatic workup. Quite clearly, it is not only acute LAP but also symptoms of longer duration (mean 7 days) that are perceived as emergencies. Crucial factors for hospital admission were not so much the reported severity or duration of pain but rather the vaginal ultrasound and clinical examination findings, both of which bear considerable weight in the overall clinical assessment. Looking beyond the individual patient, the increased utilisation of emergency services parallel to assumed opening hours of routine outpatient care structures is a phenomenon that should be seen in a critical light from a public health perspective, and should prompt structural changes.
